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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Custom code available at github.com/Lauffenburger-Lab/LEMBAS, doi.org/10.5281/zenodo.6532706.

Relying on the following software and packages

python 3.7.10

-matplotlib 3.3.4

-networkx 2.5 (required for network reconstruction)

-numpy 1.20.2

-pandas 1.1.3

-pytorch 1.6.0

-scipy 1.6.2

-seaborn 0.11.0

MATLAB R_2020_a (required for assembly of transcriptomics data from literature, network visualization and complexity tests)

R 4.0.3 (required for TF activity estimates)

-dorothea 1.0.1

-DESeq2 1.28.1

-limma_3.44.3

The count matrices for the 60-ligand RNA-sequencing dataset generated in this study have been deposited in the in the Gene Expression Omnibus under accession
number GSE202515.

The OmniPath interaction database used in this study is available through their web site (archive.omnipathdb.org/
omnipath_webservice_interactions__20210621-20211113.tsv.xz).

The transcriptomics data for ligand stimulated macrophages from Xue et al 20144 used in this study is available at ArrayExpress under accession code E-
GEOD-46903 (ebi.ac.uk/arrayexpress/experiments/E-GEOD-46903).

The processed cell viability data and cell line mutation profile from Fröhlich et al 201848 used in this study is available on Zenodo (doi.org/10.5281/
zenodo.1472794).

The associated basal cell line expression data (RPKM) used in this study is available at the depmap portal under CCLE 2019 (depmap.org/portal/download).

No statistical method was used to predetermine sample size, however sample size requirements were estimated in this study by simulations
on synthetic data (Fig. 5a). These indicated that 100 experimental conditions could be expected to yield a predictive performance (Pearson
correlation) of around r=0.8 on test data.

Samples were removed based on quality criteria, i.e. if number of measured transcripts <2e6 or number of measured genes per sample
<5000.

No attempts were made to reproduce the transcriptomics data.

The experiments were not randomized. The samples were purchased from the Massachusetts General Hospital (MGH) Blood Donor Center
and received without any identifying information (sex, age, etc). The effect of donor was regressed out using batch correction.

The Investigators were not blinded to allocation during experiments and outcome assessment. However, transcriptomics data collection in a
high throughput screen is not expected to be influenced by subjective factors.




